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- Wo030035132 #^ ^7}: 2003/10/29 

±.*\ ^oflAi 5:^(^-^)0} nj-ia^l ^^§>^ -g-^sH <^*fl SDR^- 

DDlMH^ IBIS fl-^ S-¥ ^^H?] ^ SDRAM ^ $)o]b\ ^o)n\7} 7^] 

S)<H 9131, 5E?h ^r*fl^f^ d }a 3 uV|. i£^*Kr ^-^^H ^*fl SDR 5LEL°\}*\ A]~g- 

3*1 dH&| 3flc^ s^tgofl n].^. o_j^^^ ^)*}7) sftifr ^ji^ SDRAM ^1 cfl 

iE^ti ^e+oi^7> 7flAlsq<H sac}. ^ofl 14s c-i] 01 Ei ^^cefo]^^ 

Ei^ ^.eflol^-s]- a o v 7 ] c-flolEi °Jf^ ^]£2] A>o]oll ^12^ #^2}^; #7l 1 ^ *fl2 

^#a3sf^l #<i A?\ ^3^r ^^H 1 ^*; ^ #71 ^^#-4 ^t^o.s #71 ^1 % 

A2 ^#^51-^ #ofl ^£)£r 7-1 %V^# ^IsM, a o v 71 ^^i&^g. SDR SLJE. 

DDR ^&\o\] a}5} _2.H£1tt ^-^^.S *Vn}. ojofl o^fl SDR S.H.<*)Mfe 7] 

-f^l #cf^ #ff-7> * = 711 *}^*}, DDR 5LJ=3 -tl^AHl f-*fl #t}*- ;*} 

^-7} ^ ^ $lo £Si SDIHM^ DDR^l^ii #^ ^/^ff- IBIS^l 3 

WtII £t}. 



£ 5 



SDRAM, DDR SDRAM, ^ , nflfJ: eflo^ , IBIS 
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P0030035132 %;% <Qz\: 2003/10/29 

S D R / D D R 5. £11- ^Vfe #J±*§ ^^{Synchronous DRAM with SDR/DDR Mode} 



£ 2^ ^-ii^ SDRAM c-flolE^ ^.efol a] ofl a-} DDR 2.^13 ^^-^^^^1 ^^Y 

I0L cig, 

£ 3-8: ^3 ^l^HH 4^ SDRAM ^ cflolBl #^ ^sj-ol^s- 7 fl\§^il: 

£ 4^ ^11^ a] c4] o\) a}-g. ^iL^ SDRAM 3 cflolB] ae^u j=b^o1^1- 

-£ 5^ ^- ^2^Al^ofl 14s. SDRAM 3 HMe^ #^ JEL^t^ 7 ]]^^ oj 
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1(^0030035132 #^ <|J7 r : 2003/10/29 

S. 9a ^ Sl 9b^r ^°fl 4^- #iL^! SDRAM ^1 c-flo)^ ^ = sH*HH SDR «S DDR 



SDRCSingle Data Rate)2r DDR (Double Data Rate) «o v ^# £t *l€*K&-ir 4i 
*>» A d^m tf-§-, *flS 2r*cHH ^^<>ll 2)*W ¥ 5LJEL # *}<4# ^d^ll- ^ 

^-^^ ^7l^i ^^(Synchronous DRAMH1 ^ ?A°-3,*], ^ IBIS( Input/Output 

Buffer Information Specification : *H 3^ ^jy. fr^)# SDR ^ DDR y o v ^Hl A 1 S.-f- ^ 

^*KE-^- <5}^ f 1^ SDRAMoll ^tr ^l*}. 

*)12.eR1-*1^ <y#^(I0) ^E^lol^ ^^1^] oio]^ ; <$z\#^ nfl ^(impedance 
matching)-!- ^-fr^ fl^sHr^ Slxt^} , Q )9 IBIS ?}JL tr^f. ^ ^*r^r 

5M- £tt ico)^ W -i^ o.^. ^^*>7fl IBIS* ^r^rH , ^i-2)tll i 

^(min-max spec)# ^fr^Si 2f7ll ^s|wMo> *r4. 

5L 1^ cflolE^ #^ JElSrOlB^ ^Jolcf. 

5L IS] cilojEi #^ c^o]^^ ^#^ej-^(lO)^; -f-SflAi r-flolEi s«.E.(DQ PAD HI 
^^oltH^-dio)^ #n}£ S-sM^icK 120)^ z]- #^^-o] ^^^^sjol <£;g£^ ^^0.^, 
^l^^^l UP1B, UP2B, UP3B^f ^H^IJ: DN1, DN2, DN3°fl ^*fl ^-g-^ VDDQ £E^ 

VSSQ*fl tfl-g-*Rr t-llolEit- ^#^Ef<y(lO)AS 



29-4 



\ 



20030035132 #^ 2003/10/29 

<w> = =£}^H^(110)^ 37fla](£ loflA^ 37fl'£-§- 5LAl*f^ 0.^4 ZL ojAj-o] n o]^> 7 > 

€ S-^ ^o^Clll, 112, 113)5. ^^M, ^A S.E. 

(EMRS: Extended Mode Resister Set )°.5.-^Bl afl^slfe ^l^^l^l UP1B, UP2B, UP3B^1 

n T&Q^. # iH 3 <S^(Full Strength)^. $91*) ^H^CHalf 

Strength)^. 3}<?i*H ^A «-^Sr3^ ^l^^l^ ^^14. ^, # ^S^i 

(Full Strength)^, ^-^^afl^l^ S.^- ^H^l^i UP1B, UP2B, UP3B7> %^s}-5l<>| 3.^ # 

c^ol^dii, n 2> H3)7> o] oilo] ^-sIjel^m] sjcfl^ = 03 ^=-^ol * 5711 €*=r. ^ 
^ £ l^H^b ^^(lll, 112, 113)-g; AA *>M-^1 PMOSH^fl^l^Ei 

S. SAl^^o.q-, ^.14^ ^^c^oltj]^ cf^o] PMOSB^I^JL ^slcf. nsjJl, 

<is> #cf ^e]-ol»]c}-(i20)£ ^ «}-<4 ^efol^cjdio)^ ^ ^ 

Efl7> 

<16> ^ > s.^.^ SDRAM °I] <*i SDR^r DDR « 0 >^H1^^ dlo^ f^c^o]^ s.^- S. 1^ ^-8: 

^^fl* A>^-^>711 3^1, A]--g-*}~i-g- SDR^f DDR^l tHslH cfs. ^ & 

t}. ^, SDR S.^ DDR S.= °1H z]-7l IBIS^> t\^_z\ . 

<i7> ofe^, ^^*1 5)5. ^ ^ aWs^ ^o^-i- Aj-g-*}-^ S DR S.J=°1H IB IS 

Q DDR S^oflA^ IBIS!- ^ <?Hr a]?^} ^rcf. S. 2<^1 £A]*1- «}£>)- 

°1, IBIS IOLCOutput Low Current: M ^fr)^ fM* 5^*1 **>7ll ^cf. ^, 

£ 2ofl £A)tV DDR SDRAM ^| I0L a] -§^1 o] ^ ^ <y. ^ 01^ ^ c^ofl 
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a] ^)cfl 4*£.oflA^ ^^-^(Fast)ol AV-g-xK^HH ^ IBIS^I tMl ^tfl ^ 

(Max)t 

<18> ^ > ^-iL^ SDRAM °fl a^ £ \9] djolEi #^ E2]-oltt1t A>-g-*}^ ^.fefl SDR^ DDR S. 

jELoflA^ zj- IBIS* ^ ^H^JJi UP1B, UP2B, UP3B^ *1HaJ 

DN1, DN2, DN3°ll ^sfl jel^o] a] ^ a>o]^^- fi.^ aj-s. ^^}^b\9] s.^ 7flAi&ol DDR 
SDRAM ^1 *i^§ I0L ^ &i=K =L^51, H^li&l^ ^ 7fl^-& iA> 

S. fl^<H H^^l^Ei ^ 7fl^o_S ^-7l*V ^^1^(DDR SDRAM ^ $]°}&\ ^sHtfHH 
o] ^ cgo^ iol *M*Rr 53^ <H3-g-ol trf^cf. 

<i9> DDR SDRAM^r dHtH E.EM ^ 3Mb) i;es.t±(DQS) #^ 2=eM 

^-wl*>Jl DDR SDRAM^a^ c-fl o] b\ ^E^a #§3 c^tH^ ^ $2.^ 

#§3 ^3^2io_ s ^^*>4. 

<20> 13- &K, SDR SDRAM -c: c-flo]^ iHl« ^]Jl7} A>-g-^^| $o £ ^ c-fl o] #^ = eM»1 

7> ^A^l &t}. n}eM, #1±^ SDRAM* ^Tfl^- nfl , DDR SDRAM^H^ >M--8-3fe dH^ iB 
2fl = (DQS PAD)^ SDR SJE-U ^3-^5\o] j^^-i- 1HM?1*1 8>5i^ S^sH*!^ 



[^o] o]-Jl^ ^ 71 -4*11] 

<2i> £.1^5. 2°fl a-) s^^- ^ oi^ 3^53 ^eflo^ cjolE-1 #^ H.eM^ ^ss^r SDR^f 
DDR^l IBIS ^Al^ ^ 2:^*>c^H B^aI^e^ s.^ofl tfl^. 7 fl 

'id &°l^r DDIHH Aj^ ojoa I0L ^s.^. IBIS oj| u>^ 7 j o^tf. 



29-6 



ft 



0030035132 %^ 44: 2003/10/29 

<22> 444, a. ^V^^ o] E-| *V ^Efl 7l#S] ^^1^^- 5l||5f7l tt #iL^ SDRAM 

^4* 4-§- 44 ^4 afla 43HH S-^lfK^f^ 4i3 n J| 44*Hr 

£*1t!H <3^fl SDR4 DDIHM4 IBIS ff4* S-¥ 4^4*] ^ oi^ #iL^ SDRAM 4 cflo]^ # 
a =e}ol^§ *fl^4Ml zi ^-^o] cjcf. 
<23> Stir, ^ ^44 4-E- -H-*^ s.^.^ SDRAM °fl 44 ^^#4 <£44"cr 

^-4*i£H o^fl sdr sue.^ a}-§-44 #i=. 444 iH^a sfl = 4 4€- £^4 

* 44471 4?}- ^-iL^ SDRAM 4 4°14 iHia #a ^-^°)^# ^4^1 5U4. 



[^4 ^4 ^ 4-§-l 

44 43* 44471 4 4 ^- 4^4°ll 4^4, SDR 2.^ 4 DDR S.^.Mr 444 

^ #Ji^ ^44 4^4 cflolEKDQ) #^ = 444^r, B 314^44 JE. ell 444 444 

<y#3 sfljE. a>ohi 34=^ *fli°J#^44; #4^ B 314^44 j= 31444 4-4 E-H44 4# 
^311 = 4 Afoion ^4 *fl24#^44; 44 ^ ^2 °J#^44 4°11 44 ^44^r ^ 
44^4#; ^ #4 ^44^44 413-2.5. 44 *U ^ *I12 <^#^44 #°fl 4^1 ^4 
^ 4*J-&# ^444, 4-71 ^4^41-^ SDR slel se^ ddr ££2] 444 44 ^ se^ 
-2-B4^r 3* ^iiB 44. 

44 ^-4* 44471 4tb ^44 4^ ^44 4 = 4, SDR 2= 4 DDR 2. = !- 4 
44^ #B*§ j^714 ^4 4°14 iE S a ^ ^4^1^^, B^4^44 ^el]44 

4 3l°14 AE S U 0^5] A>4oH ^4 ^lOl^^^Ol; = ^0. E^^O} c e fl 4 4 

4 44 4°14 ^E£ti <a#^ 211^.4 Ai-oio]] ^4-4 ^ 2 °g#^44; 47l *fli 4 A2 
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<26> 



<27> 



^eKI ^oHl A?\ ^£)£r 41^^^; % ^7) 4i^^^ ^-71 4 1 ^ 

42 ^4 A A ^ A oM 4i^$H 1 ^ 1 2 #^2] 41 ^ 42 °d# 

Sj^ol-Bl- ^7) Z\]o)B\ iB^H #^ sflJE. a}oH] Z]-7l ^ ^ ^1 TT 42^ % ; #7l 42^ 

41 ^ 42 ^#3^*1^ a>o] c^i z^7l 43^%i^# 

* ^1*]-^, ^"71 41 ^fl*l 43 ^^^-g- SDR 3.B. iE^r DDR 3-EL°) *}t»4 ^b} 
= 0.5. 3:4. 

A o V 7l 42-3 # ^*>7l ^ Cf^ 4^ofl C-llojEi #^ JBB}-ol^<4 c-fl 

o]K\ iSSa #^ ^.&(-o]^ ^ 4 o] Ei p>^3 £L£}oltHl: ^w]^ SDR ^ DDR -2..EL» 

*l-$)^Rr ^--^ -^7]^ ^4*1, ^7l 4o]Ei #^ ^efojtfi^ v^o)^ iH^ti ce)-oi 

B^l^e^ ^4 SJt^ 4^ 3^r€ 4i^#^^^l; H^fl 

^4^]^ aV 7 ] ol # ^ 3flE2] A>olo]l ^^t^SKl; ^"71 B^]^ 

o]^^ a o V 7 | ^ ^ 2 oi^^^o] Aj-ofl z]-7l «8^3fe 41^^^^^ ; ^ A o V 7l 41^^ 

^|2jo S # 7 j ^ 2 o J# ^^o] ^-ofl Z]-71 4l*1W; ^"71 <y#^ 

4^^^ ^-71 41 ^ 42 0 ^#^<?1 #°fl AA ^3^r A\2^^^%\ ^7} 42^^ 
^ ^^ojeL ^7} 41 ^ *112 #4 ^71 ^s)^r 427-1 ft; #7l 4l^H^3 

^J-7] 42^^^^^- A>ol^ ^- 7 ) ^ U ^ 2 oi # a^o] ^-ofl z|7l 43^^ 
^l^M, ^-7] iflx] ^13 ^%i^£r SDR S.JEL £Efe DDR 5LJEL^ aJUH ^ 
£r SESr -2. = 3tt 3* *lcf. 



<28> 



°1*>, ^- t^sl w>^*l ^Hll-# A oMl*l 
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<29> £ 3^ ^ ik^Q *fll*i*HH ttfs. SDRAM ^1 #^ ^^-o]^s. 7 j\^^o_ S _ 

< 30 > £ 3^- #<3 ^ #4^ S^^]^Ei(310)^ ^efl<y^(310a)4 ^1°!^ 

2flJE.(DQ PAD)(320) A}o-|ofl^ ^3^01(330)0) 9}S\ . 5}<ll(330) #<*fl 

#Jl ^l^ilS ifl *1 (340)2}- *HK350H ^^5]cH 

<3i> ^^^1(340)^- SDR 3.B. DDR 5.= 2) ^i^ofl tcj-a}- cc^ 33°-^, c$-£ 

cfl DDR S-EL a^aH)^ #cf^ M^^liEi(310)^- ^#^4^(320) A}oloi) 
(340)1- ^HAl^l^ ^^fHr ^^(350)^ ^ ^jojEi 5fl^(320)S Jl-LJE!^, 

DDR 5LJ=°lH ^fg °J<*2} I0L o. IBIS fl-2Hl 91^. ^, £ 22f ^-o] x-j^oj-o) 

<32> £ 4^ a. ^ o) ^i^Al^]^ rtf^ ^ti^ SDRAM 2} o(| o] e^ iH^a £E}o|H]f 

<33> 4» ^S^, *2 #4^- B ^1^(410)2} JELeflol^UlOa)*}- cfl oj E ^ iH^a 

sfl-B.(DQS PAD) (420) Afo]^^ &)-<?] (430) °1 3^r3<H 91^. ^#^^^(430) # 

-SSL ^H^Jl^ *11 1^*1 (440)2}- *HK450)°1 9X^. ^11^*1(440)2} 

< a#^^(430)s|- 3fl = (420) ^W^fe- ^I2i^| ^1(460)^1 &i=K ^12^ *1 

(460)2} #^0} ^#^2+^(430)4 ^l^^tVSS) a>o]<h]^ *fl3i^ *1 (470)7> *§^5\°] 9X 

29-9 
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<34> g]^] ^^^1(440, 460, 470)£r SDR 5.H £E^r DDR *i^°H n}^ £E^ 

-2.5*1 , ^l^cfl DDR JE..B # ^ A H1 ^ B ^1^(410)2}- O d#^3fl = (420) 

A>o]oil ^11^*1 (440)2}-, ^12^^^(460)* ^.^Al7]jl ^3^^^1(370) .2.^1 ?J 

i4. i&tflS., SDR J2.JE -*]eHofl^ ^2^^^1(460)^ £ ^ j7 ^13^^1(470)1- ^ Al^cf. 

<35> ojo]] o^|] , DDR S^l^b t-flolEi iSSa #^ JE^c/] ^2) ^^-7> ^ %V-g- Jf- 

§11 BflJEL^o.^ IS£S IOL-i- Al^efl A}-g-*}-7} iL^-B^ t^^HI ^^H^ £U, SDR JEJ= 
-tl^^Hl^ JEfiH^^ SL^Q ^-Eflofl^| cflolE-l ^e S u oj^a 2fljE.(DQS PAD)(420)7> ^*1 
*i*H ^^Sl^S. tl)o]B\ AE £ ti 3flc (D Q S PAD)(420)5l y oM^" *r 544. 



£ 5tt ^12^^HH1 n}--E- s.}±tg SDRAM ^1 z\]o)b\ §^ iL5±o}v]s- 7 fl^^ 0.5. 

#^ ^ B ^1^(510)21 ^Ello]^-(510a)3l- t-flojEi <^#^ 3flJEl(DQ PAD)(520) 

^M^xr *?3 # 3 el- <?}( 530)^1 ^^r£H Sa^h ^ ^^S^l^E-1 (510)2] JEiell^ 

(510a)^^ o J#^5Kl(530) <#S. ^^*\SLS. 2)11^*1(540)21- *111*HK550)ol ^3 

°1 91^-. tflo]Ei <y#^ ^fl^-CDQ PAD) (520)^2} ^#^Bl-o](530) ^Ml^r *$^SLS. A]2 

^31*1(560)2}- ^l2^«J-(570)ol ^J^H $1^. ^1^*1(540)2}- ^2^^^1(560) ^# 
^^(530) #°fl^ ^13^^^1(580)^1 $>m. nelJl, 3X}]je.(520)^2} °J#^B]- 

^(530)^1^ ^l^WSS)^ AVojofl ^14^^1(590) $1^. 

^1 ^4 ^1^^1(540, 560, 580)£- SDR S.^ DDR £.= 2} ^^^1 n^-E)- £ 

-SLHsItt ?3 ( o^tfl DDR S= <d ^ ^Hl ^ H^l^ (510)^1- ^#^^ = (520) 
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*>°H *)U £ ^1 2 ^3*1(540, 560)* ^.H^^lJl, ^ #4^ ^.5]-ol^o) oj^ 

as].o] Aj-o} ^]4^^ ^1(560)1- ^.^a]?!^, ^13^^^1(580)^ ^S-, SDR ££ 

^^^Hl^ *fll Ml^l *fl3 ^*1(540, 560 , 580)1- 3.^ £r *\7]5L, ^14^^^1(590)1- 
SDR S-£Lo)]a^| ^ ^2 ^%>(550, 570)-£- -^^ltt 
<39> DDR S^H^r dlolEi #^ JELeH^o} «cf^ ^ = 7). 

^*<h§: #*J1 5fl ^JlS IOL* ^l^Efl A>-g-x> 7 > A^*>^ fl-^Hl nV^Al^ 

^, £ !^£r ^-iL^ SDRAAHM #3 ^.e^-olttio) ^7}. j^^ej.^ #^i^MH ^ej-o) 
-^-/^-7> i^^lslH.5. SDR.2.JE. ^ DDRiJELolH ^li| ^>-g-^l-7> ^sV^ IBIS1 3.^- 



^A, S. 3<HH ^l^AHlofl 14^ tin El #^ £LBfolttl^ 

^ ^-S" ^tt °1^°J ^^^l^l 1 ?]:, £ 52]- ^ ^12^aH17> ^ Atb 01^-7} Slcf. 

£ 55+ ^12^aH171- o]o.^ t DDR SDRAM °fl *i dHEi(DQ) #^ ^-Bl-^tH, 31 

o]B\ ^E^ti.(DQ S ) #SJ cg^ol^, ZLElJl dlolE-1 ^3.(DQM) #3 JE.5H «1 7l- 
Q^SLS. ^TflSl^ ^ol W]-B|- 31^71 nfl^olcf. 

^, no)u] iSSi #3 JEL^l^o] SDR S-JEL^H A>-g-Sl^l &7l "fl-g-^l ^ 

^o^olo) 5>7l nfl^-ofl, ^13^^^1(580)^- *fl4^ *1 (590H ^JS.^ , ^0]^ v} + 3. 
^.el-oltH^ ^o.ofl^ DDR SES] sl-olH(Write) ^¥^1 *1~§-£]*1 #7l nfl-g-ofl - ^7l(Read) 
^■X\6\}^. - ^13^^1(580)^ ^14^*1(590)7} f^f z\}o]t\ 
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^(Pin) - $]o]&\ 0^ aflco]] o^^s)^ ^ - o) ^sflAjE^ .HS^H 

2^*1(560)2)- *)12*RK570)°1 ^ ^H^. 

cflolEi 4^3 #^ JE.e}oltHsq- zl ^^o] -^^§>^ , cf^V SDR S.H. * DDR zleIji 
csfol^oi^ofl ufe]- *)U ufl^l afl4 i^^ll-^ ^r/^.^7> ^r^cf. 



<44> 51 3, 51 4 ^ 5E 5<HH ^^l!-^ -£/SL*±r 31 ol o| o) ^«-^o] ^ 

*u -a-M ^^31, ^^-i:-^ m^^ 0 ) m^^} €-^^1^ m^d% 31 ^1251*1 

^5LS ^S.7> ^^£1^ ^ *fl251*If^ ^H(sheet) ^1*11 ^^tf. 

< 45 > oil- £ 6 ^ S 7* -f-*fl ^313 ^^4. 5L 6£r £ 5^ A ^*1 ^ *i 

51*I#°.5. ofl# 51^ 711 -£ 7^r £ 6^1 £*if^l tfl^ ^ioluf. 

< 46 > s. 6* ^eMti. h^^I^e^ IE. 3] ^(610)^ ^1151*lf-§- **fl ^cofl ^ 

#^4. St!-, ^^(620, 630, 640, 650H1 ^Isfl x\]l5.^-£r ^S*!^ Q^SH 

<47> ofl§ l-o] , DDR S.J=7> 'd^^H £ 5^1 ^1 ^ ^*1(540, 560)# -2.^1^3)^, 

610:4 630 A>ol o} ^] i^^( 650a )o) <£*m. _o ^a|- 7 1 Jl sajH 

650 Aj-ojo} ^) 1£ ^^ (650b) c*^ H «-!- o^l^ slcf. ^1 ^ ^12 *RK550, 

570)^ afll, A]2, *fl3, ^14 ^^^-Sl *fl251*ifK660a, 660b)^| ^B^^" M 
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<48> £ 7*\}*\, 'Ml'-£r afllS*!^, 'MO'-b *Ql2S.&&, 'MlC'^r ^]25.& 

<49> ofl-i- #01, £ 7^1 i^s} af^- ^ol zj- ^-ifl^-cHl 67fl^S] §«M o]i=Lo|^l ^ ^ 2 £^ 

#^ ^-(W)-4 ^°1(L) 1/7^ eflolo^ i)^^, zl^jl ^^ojtfi^-on ^ B ^ 

^1^7} 137fl elH^ slrfig, *lll 7^(550)311- ^12^1 %>(570)^ ^ 2.29&ol 



^ 8^r Efl^l^Ei ^1H(EMRS)^1 ^H^>^ ^^l ^)o]e] ^ = efo^ o) 

^ll^S ^*}^, ^^^sl-^dO)-!: ^-*1H c-llolE^ 3)1 ^(DQ PAD) ofl 
^ Q }v}&(8lO)Q #cf^ ^.al-ol^ ^(820)^1 zl- #b^o! ^s-^^^i^ 0^5^ ^ ( 
UP1B, UP2B, UP3B51- ^H^ll DN1 , DN2, DN3°H ^ ^fl -g^^ VDDQ 

^■g-^ VSSQofl tU^Hir 3MiH* SJt^eKKlO)^- -i-*l] t-llolEi 5fl^(DQ PADHl #^*Vcf. 

°H, zi-ol °g#^£l-<y(l0) ^Ml^r ^ ^£]<H 

$JU, =el-ol»lc4-o] ^^ofl i£|*l(SW)#£- DDR £..E.oiH .o^o] sg-t}^ ^ 

^-^ ^^-(R)-i- -g.su ^*»n ^4. 

#<3 ce}oltt]cf( 8 io)^ 37U^1(£ l^Ai^ 3711^ SAl^^jOuf n o]^o] zi ol^>7> 
€ ^51 91^) =a(-oltH( 8 ii ( 812, 813)5. ^SM, zl-71 ^ J51JEL ell^l^E-1 /-IIB 

(EMRS: Extended Mode Resister Set )j°-5-^-El ^l^-Ej^ ^H^Js. UP1B, UP2B, UPSB^ll °] 
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*fl iStfl # iB e 3^(Full Strength)^, $91*] H^r ^(Hal f 

Strength)^. ^-g^ 3J<?]*l°fl n}^ #^ ^H^iJl^ ^^cf. ^, # 

(Full Strength)^. ^ °H1 #^ ^H^jr UP IB, UP2B, UP3B7} S.^ # 

cyc^oloKsi^ 8 12, 813)7} <y<Hlo)^-5]H.^ 2)tflo] = <g £3r*&o] 1H^| sic)-. ZL^JI, 
# iH^(Ful 1 Strength) 5. nfl ££. ^I^a]^ DN1, DN2, DN37> *^3*£|<H 

3.^ £.^1*1(811, 812, 813)7}- ^loilol-g-^a^^ ^tfl^ ^s^ ol j-s^ ^ 

<54> ^ ( £o} # o^ >0 } £ lo\)*}±: ^ #c}£ j=5}ol^l- z|z^ ^uf^ p MQS 

NM0S SM^Eis. £^^^0.14, ^?}o)u]^ t}^oi e^I^S. ^r^^cf. n. 

^JL, .Eiefo]^ (811)4 ^e+oltH(812)^ c}^- PMOSH^l^ £i tR^S 

TIM- AjS 7 fl^ ^ #c}£ j=e}-oj^5i n>^-7>^olcf. 

<55> £ 9a ^ £ 9b^ £ 7°ll ^v^^j ^ojEi #b3 H2}ol»]s] ^aHHI tfltsfl 

*l ^l-I-slM^-fr ^32f# J±o^ 7 l S^olcf. £ 9a^ SDR°l] 9] I0L iL^ 

^ 31 *WSLOW)/^(TYP)/JL#(FAST) S3 5.^- a}c>H 
^■3Lt!r4. £ 9b^ DDR°1] *\ 9] IOL iL^^r^ cfl , £ 22} ^-&) 7>^> u}«^. ji^ ^ 2^ 

<HH:E <3^MH IBIS fl-^^r ^^JI 51x4. 

<56> x}^}*) S^-g- %3L*}d\ £ ^9] ^A]d\]^ ^*\<%<L^, £ 

°lai*l ^*HH ^§3*1 &SLv\ ^9] 7]^^ Apj-^. ^om-^i t}^ £ 

3 ^)7\ 7}^}t}. 
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<57> ^ f 5. 3> £ 4 flg £ 5 ofl ^ofl ^ofl ^3*1 &0_^, ?1 ^ ^ 



w]-^. ^ ^ M}-^ SDR ^ DDR *]^*Rr 

SDRAM^Mi ^ll£^# 31 0 1<H^ 4i3 ^g-^d ^ *t #^^r SDR°1H^ -§- 

€- DDR^l^iS #^ ^/^ IBIS^l ^cf. 
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[^t 1 * 1] 

SDR 5L= £ DDR v)&$] tf) o] b\ (dq) = eM»W oi 

#4£r S^fl^liE^ = <$7] Z\]o)B\ ol#^ A\o)o\] %4=-Q ^ 2 oJ^^e} 

A o v 7l *fli ^ ^12 <y#^BKl ^<M1 AA %^^= ^^^-r^#; ^ 

i^^^r^r-l-a: SDR DDR *ii»<Hl tcfef -Sr Ms]^ ^■ 

^<L£. is}^ ^7H v]^2] tf\o]tf #^ £Lej-o]tH. 

2] 

^71 X)l ^ ^12 ^t^^^r ^ ^fllS^^ojjl, ^-7] 7i* 0 V^- A o V 7] ^l^f^ ^EH 

5]^r ^12£^#^ 5L^Rr ^J-g- ?Hr$°-S. f>}±; ^71^ rq^^l cflolE] JELE}ol^. 

3] 
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£ -8-71 »12£^#4 ^JjJg - AH°fl*1 ^-71 *fl2£*I#oj ^T>}x] ^ 3}ofl ^SflA] Aj-7] ^ 

fl^T 1 ^ iH7> ^£]^r ^SLS. f>\±r ^-SL^ ^7}+) z\)o}b\ ^_?\o}*\ . 



4] 

xj^EiS] ^eflol^-ol ^-71 7^J-# -g-sfl ^"71 cflo]Ei ol#^ 3fl^ofl ^£L) ^ ^ ^lO S 
^ %rlL% ^-7}^ t)Q$] cflolE^ JE^M^. 

[3^8- 5] 

*fl2*<Hl &oH, 

^71 ^1151^^4 ^7) *fl25L*i#^ TjJ^j ^sj] #7] 7<]^o] ^5]^ 

^ ^ ^r^m #71^ C^^o) ^olE^I ^.E|-ol^. 



6] 

^7) *\)2^*i^2] #/^o] tijofl o^fl #7} ^fo] 7-1* 0 V^ol ^S)^- JL^ s> 

^ #iL^ -^71^ c-flolEi #^ = BH*1. 
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i^^r 7] 

SDR 3.B. ^ DDR S.= * X^*}^ #JiL*g ^7l^ ^ ^]°}^\ iBSi #^ ^5}ol^ 

=eflol^.4 cflojEi iSSI A>oloil 34?^ Xll^#^ 

#4£ H^]iE]2] = #7l C-flolEi sflco} A>o]6j) 

Xl2<y#^5}°l; 

A 0 V 7 ] XII ^ XI 2 ^#^5}^ Z]-7l ^^S)^ XI 1^^^; ^ 

-8-71 XU^^^r^ ^^^o.S -8-71 XI 1 ^ XI 2 ^Xl ^-71 ^3*r 7] %V 

#7l Xll^^j^ #?4^X XI 1 ^ XI 2 ^-71 HHEi iHSii #^ XI 
^ *>°H ^71 *8^3tt Xl2^^^l^^-i-; 

^"71 X12^^# #^^MX XI 1 ^ XI 2 <a#3eKl4 ^HXl 71-7] «g>^ 
X)3^^##^- ^al^, 

A o v X XI 1 X1*1 XI 3 ^^^r#£- SDR S.B. DDR 2.^<X ^<XXl 4^ -& iE^ 

# ^r^SLS. &7]*\ xj\o}£\ AE S ti =^o]^ . 

[3^8" 8] 

X17* 0 H1 5il«H-H. 
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A oM XI 1 XI 2 ^t^e^^r AA XlLE^alJL, ^71 -8-71 Xl 151*1^4 sin 

Xl2_£^i#^ i^*>^ 3J-fr #iL^ ^7l^i t^igs} t-lHEi 

9] 

*\U^$\^^2) o.H7> 3^ ^-iL^ ^71^ dl o] E-] iE S a 

[^^8- 10] 

DDR *I^aH Aj. 7l ^goi^^^oiAj-o^ XH^^^cjol A oM 

4r *>tt C-le§o) cfl olEl ^e^u. ^Lefol^ . 
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^7} *fl2^^#£: SDR S-I^H £-S.5\JL ^7} ^13^^^ SDR 5.= <HH -g-s) 

* sfe -f-JiL^ ^71^ c^<i) nflolEi ^H^w. #^ 
12] 

2) ^£7} ^ilS sf^ #iL^§ ^-7^ c-flolEi iE^ti #S] 
13] 

7 A^r f^)o S ^ s-ti^ -^71^ cflolE-l ae £ u #^ C^o]^ . 
14] 

^"71 H}25-^^ SL/Zlo] H]6fl ^1-71 7-H>o| T^V^o] ^ .g- ^ 

^-J£*g ^7l^ c^fi} nflo^ iBlfi #^ ^E}oltH . 
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15] 

t^HM SDR 2.H ^ DDR 5L— *l€*Rr ^-7^ v]&o]} <&o]X\ t 

S^^l^E^ £LEflo]c4-^ ^- 7 ] o^gj Bflco] Aj.olofl ^2°J#^af<y ; 

A <M JELeflojcHj^ #7) *fll ^ ^12 ^"71 *fll^ 

^•71 ^^^^ ^ ^12 ^#^5^-0] #6fl ^7l ^£)tt ^2 

71 ^3^r ^3^-J^## ^til^H, 

^7] 1 ifl^l ^13 ^^^^r^ SDR £^ DDR ^ ^jeUofl trfef -g, 5.5. 

5]^ 3 
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16] 

17] 

18] 

^17^1 

-gr ^7l ^)12£^^4 " *}-°HH ^"71 *fl25i*I^°l ^7fl^l ^ ?Hj ^-71 

*fll ^ ^12 £ = 7> ^^5]^ ?A^r !Hr$SL3. Z}±= ^71^1 cj^. 
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[^T 1 * 19] 

DDR 3.ZL 2] ^iBAlofl ^-71 *ll2<y#3eK}^ ^U^H^^H S-HSM, A oM #tf£ 



13^1- 20] 

^116%H1 5^1, 

A o v 7l cflolE^ iS^ti #^ c^.ol^o| av 7 | ^13^^^ SDR S^o^ ^.HSlJl 
^"71 z\}4^^^-£r SDR ^r^H, #7l Z\)2^$\^^t£ ^ 1 ^ *fl2 

[^^J- 21] 

A oM *fll ^ *fl2 0 J#^5}o]^ zj-z]- ^lJE^ojji, a o v 7 ] ^ ll£ ^^ol ^ 
^<^1 ^>7l ^12, ^13 ^ >H14 ^^#3 on 7 | ^-tgs)^ 53 ^ 
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22] 

[^t 1 * 23] 
^117^1 

#71 ^12£^#^ #/£°l H}6fl o^fl 7 ^l.o| 7-1^^1 £-g- ^H)JLsL 
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[51 3] 



VDDQ orVSSQ< 







SW — | 


; 330 


r 320 


- > r 330 




0Q PAD 


310a 








R 







[SL 4] 



VDDQ orVSSQ 



J-> yt30 



410a 



± 



440 



SW1 



•450 



,430 



460 



SW2 



430 



1 



420 



DQ PAD 



470 



SW3 



VSS 
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[51 5] 



mtim 510 

VODQ T / 
orVSSQ i > ,530 



510a 



• 540 



SW1 



R1 
T 



550 



530 



SW3 



560 



SW2 



R2 
T 



570 



,530 



-520 



DQ PAD 



■ 590 



SW4 



vss 



[£ 6] 



101 6!S 
VDOQ J_ 



39 



J9I2£S§ 




o OQ PAD 



[1.1 7] 



SW1 



M1.M0- 



MIC 

(M0-M1:R=1.6 Ohm) 



Ml 



SW3 



SW2 



To PAD 



M0(W/L=1/7, Rs=1 .6 Ohm) 



M0(W/L=5/1,Rs=1.6 Ohm) 



Rmax = {(4* 16/6) + (1.6* 7/1 + 1.6* 5/1)} / 13(Fingr 3H<M 
= 2.29 Ohm 
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[£. 8] 



,810 

i i 



UP1B 



UP2B 



UP3B 



ONI 



DN2 



0N3 



VODQ 




811 



VODQ 



VDDQ 



-4 




813 



r VSSQ ] 
821 



VSSQ 



j~|^822 



VSSQ 




823 



SW/R 



SW/R 



SW/R 



SW/R 



SW/R 



SW/R 



L 

820 



10 



DQ 
PAO 



1 
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9a] 




0 0.4 0.65 0.86 > 1.4 1.45 1.65 1.8 1.9& 3 3.45 



Voltage 

1^-FAST -»-TYP I SLCW-^-Min -»-Max<l33MHZi — »— Min(66MKZ) | 

SDR(33V) 

[£ 9b] 



IOL(DOR : m il||A) 




Voltage 



DDR 



29-29 



